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This study presents soae highlights of what research 
tells the practitioner about the aotor learning of children* 8a jor ' 
esphasis is on sotor learning in relation to the physical and sotor 
characteristics of the child* s Maturation and developments In the 
first three sections of the study, general ideas cof)cerning aotor 
learning are discussed. Topics presented include the following: fa) 
laturation and feotor learning; (b) developaent and eotof learning; 
and (c) transfer and aotor learning. Tlie final sections of the report 
concentrate on sore specific aspects of the actor learnitig of 
children, focusing on the following age groups: (a) infancy: ages 
0-2; (b) early childhood: agi ^ 2-6; and (c) late childhood: ages 
6-12» Be sefgrch dealing with factors known to influence the aotor 
learning of children, such as appropriate levels of sensory 
stimulation, critical learning periods, exposure to a variety of 
basic skills, the child* s interest, aotor readiness, and sex 
differences is also reviewed* Jhe study conclude that wore research 
'is needed in aany areas concerned with aotor learning of chij^dren, 
including the following: (a) various ^earning phenoaena in relation 
to children's acquisition of aotor skills; (b) the influence that the 
learning of aotor skflls has on the child*s social, intellectual, and 
eaotional development; aid (c) the kind of experieoces, amount of 
exposure to each experience, and timing of introduction of each 
experience in order for learning to be most effective. (JS) 
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THS mfOn LSARNIN1 OP CHILDREN 
Introduc tion 

The purpose of this paper is to report on what research 
tells the practitioner about the motor learnine of children. 
However, before focusing on that ^jurpose I would like to 
comment g>n the emphasis of this paper which is chi?*fly 
limUect to discussing motor laamin^r In relatron to the 
physical and motor characteristics of the cii^ild's saturation 
and development. This emphasis is not intended to 
Tslni-nire the importance of other maturational and devslopmfr.tal 
characteristics (e.^. social, intellectual, escotional) 
which interact in a complex way to exert their influence 
on the learning of motor skills. A child's motor learninp. 
is in harfnony with all of his maturing and developing 
characteristics and his motor learning can be understood 
c^nly in relation to all these characteristic^^ 
Saturation and Motor Learning 

.Vhen movement, behavior is modified ae a reftult of 
experience or practic^^t the chanr^* in tehayior is attribute* 
lar^^ely to the process of jnotor learning. In contrast, 
wh^n a behavior sequence progresses throuf^h reipiular Ktagen 
ar> a result cif i^rowth processes, but inc^ependent of experience? 
or practice the change in behavior is credited mostly to 
the process of phyf^ical maturation. For exarnple. improvf>mentr 



in performance associated with ontogenetic skiUs ouch a- 
syylmminp, skating, and riding a tricycle appear to be to 
a ^Teat extent the result of learning, whereas, ehanfres in 
behavior linked with phyiofenetic skills such as graspinp, 
crawl Ingj and walking; seen to be chiefly controlled by 
maturation. Thus, the Influence of lel^niTi^may greater 
in the developfnent of ontogenetic skills and maturation 
may predotninate in phylogenetic skills (HottinRer, 1973 1 
Lawther, 19^8| Rarick, 1961). 

However, onto^renetlc and phylogenetic ski 11 a develop 
throu^.h a complex interaction of both Isaminf: and 
maturation, for exampi'e, maturation provide? the potential 
for runninn opportunity is needed to brlnr about runninr 
hehaviori and practice is needed to refine it. Hence, the 
motor l^'arnlng of children is inextricably bound together 
with their maturation {Lockhart, 1973; Thompson, 19^2). 
For tho researcher, it is an 'experimental problem to distin- 
quish what proportion of movement behavior wan modified 
by lf»arninf^ and what proportion was modified by maturation, 
but : don't belipve that the practitioner needs to become 
overly concerned with finding a solution to this problem. 
Instead, he should realize that maturation in a prerequisite 
for motor learning and that the child will not leam'a 
motor skill before he has reached the appropriate maturational 
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level. Furthe;r, he shouXd keop in mind that t^t prooftss of 
motor learning It children can be understood only in relation 
to maturation and come to, recognize the critical role of 
opportunity and experience in the ac<|ul8ition of motor sklUn* 
D evelopment and Motor Learn inift 

Ordinarily, the tenn development is naed tc define a 
scries of changes which talce place In an orderly and 
y coherent pattern, An exanple of a developmentad sequence 
in the first 2 years of life is that of mastering' I'ocoffiotlon 
(3hirl^y» 1933)* Dev^^lopment is a complex process of 
integration of the structures and functions pf the body and 

It U the result of mattiTational and environmental Influences 

■A 

combined* Now, how in the motor learning of children * 
related to their development? Simply stated, the answer 
is that motor learning is subordinate to the laws of 
development. * ^ 

Several authors (Espenshade A Eckert, t9<^7| Kussen, et^al,^ 
, 19^9| Hottinfjer, t9?3 and Lockhartt 1973) etphasixe that 
-\ al^ children tend to follow a rather conPl«?tent predictable 
pattern of physical and motor development and three patterno 
are eviderfti 

1 . Growth tends to progress from the head to the feet or 
a cephalocaudal direction ^ Thus, the child is ablo 
to f^ain control over the upper* parts of his body 
before he can pain contppl over the lower parts". 
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2, Growth tends to progress from the center of the body > 
toward the periphery or In a proximodistal direction. 
ha a result, the child is able to. gain control over t» 
medial parts of. hie body before he is able to gain 
, control over peripheral partn. 

3e Motor control tends to proceed from maps to specific . 
Therefore, the infant gains control over lar^e gross 
movemeVits before he gains control over smaller, more 
precise movements. 

The rate of development differs considerably among 
children^ primarily because each child is endowed with hii 
own unique heredity characteristics. This is one reasbr* 
why ail children are not ready for the same motor skills 
at the same time* 
Transfer and Motor Learning 

It Is important for the practitioner to understand 
th(^ principle that with each year, fftotor learning becomen 
larf.ely a matter of transfer <Hebb, 19^1 1 Filets ^ POsnert 
I9^7i Lawther, 19^B), Transfer refers to performance on 
onp nkill which influences n^formance on some subsequent 
skill. Transfer betweeiv^kllls depends on both stimulus 
and response similarirty and generally speaking, the more 
alike the two skLlls are the greater th^e -transfer between 
th^ (Holdlng,/l9^5)< The poJLrvt^ remember is that aftei 



the first ? or 3 years of life, l<»«mltt^: n cpmpl«»t«»ly 
Motor skill is an ancdtamon occurrence. To a r.rfat ^»xteni, 
new motor skills are^developed on the foundation of previously 
acquired akilln. The motor learning of skills is therefore 
lar;?ely a tuatter of transfer of previously acquired skills 
to the new skillf? which are about to be learned. 

Up to this point I've been concerned with introducinf, 
some rather peneral notions about maturation, developaent, 
transfer and the motor learning of children. Howeyert 
the remainder of this paper will concentrate on^jnore spedific 
aspects of the motor learning of children. For convenience 
Of presentation the material will be. organized under the 
general headings of "Infancyi Ages 0-2^ "Early Childhroodt - 
Ages 2-6", and "Late Childhoodi Ages ^-12-. 

Infancyj -Ages 

The physical and neurological mechajiisms which form 
the bases for all future learning are 'already present and 
are bein^^ developed • Progressive changes in motor behavior 
during: thi?55 period are attributed chiefly to tnaturation# 
Ws^tor learning durlnr infancy aeems to be jfargely a matter ^ 
of structuring the proper environment, ,^^at is, presenting 
stimulation to which the Inffiint can. respond. 

• Research reported by Scott (1968) indicates that an 
environment with appropriate levels 6f sensory stlmulat^n 



is liktly to plroaufcft dtslrftble behavioral eh^g#s. What 
conatltutas an appropriaU lavil cannot be answerad on 
tha basis of tha txistint reaaarch. However, Brattlton. 
(1971 > pointf^ out that- the level, of stimulation must be 
appropriate to each baby's ata$a of development and there 
should not be under, or overstimulation. Hottlnger (1973) 
suggested that, "One practical procedure is to provide a 
rich trarled environment and let the child choose from the 
Btimall rather th*n try to impose the environment on him."* 
Evidence from studies on an^^mals (<Held & Bauer, 1967f. 
Held * Heln, I9631 MeUack & Scott, 1957» Scott, 1962| 
Thompson * Melzack, 1956) supports the hypothesis that the 
absence of early learning experiences and opportunities 
can restrict the capacity for later l€;unln«. ^ C„«r might 
argue that evidence based on animal studies can not be 
generalized to human Infants. However, there is some 
evidence (Gregory '^-t Wallace, 1963i Held, 1 968)' based on 
human subjects which Indicates that early experiences, or 
lack of experiences, do Influence human development. Held 
(1968) states thit, "Studies of the earliest development of 
sensorimotor coordination In higher mammals Includinj^ man 
have shown that certain forms of contact with the enylrono^ent 
are crucial for the growth of normal spatial behavior.". 
On the other hand, Dennis and Najarlan (1957) and*«alpass 



(I960) have ehown that unleas deprivation of notor experiences 

*• 

are for expended periods of time* the child can usually 
overcome delays In motor development as he gets older.. 
(Trjrtical Learning Periods 

Ordinarily f a critical learning period refers to the 
'""^^-^tiipie following the age when the infant is first capable of 
. performing the »otor skill somewhat proficiently* Although » 
ft pr^eHt^^ere is a dearth of research concerning the^-^-^ 
optimal time for leawting motor skills the work aMiesell 
and Thompson (l929)t.Hilgard (1932) • McGraw^il939) and 
Mirenva (1935) reveals that there seem^ to be various critical 
learning periods for when specific motor skills are most 
efficiently learned. These critical periods d«»pend not 
only on the infantas aget but on his maturational level 
as well, Thust successful acquisition of a variety of 
motor skills does not depend upon how early the infant 
experiences the skills* but instead upon when the experiences 
are Introduced in relation to the infant "s ;!:aturational 
level. When the infant is •mature enough** he will learn 
a given motor skill most efMclently (Hicks* I9>0a»btt Hicks 
it Ralph* 1931* Scott (1962) went so far as 

to say, ••Any attempt to teach a child or animal at too 
early a period of development may result in his learning 
bad habits* or simply in hlc learning ••not, to learn-* 



ither of which renults may greatly handicap Tiim in later 
life,-. V . . > 

Early Childhood i ^ea 2»6 
The progreaalve maturation of the child's- physical 
and neurological «eehani8B8''iay8 the foundation for Increased 
skill in sBotor activities. Learning plays more and more 
of a role in nsotor performance improvesients , but as with 
Infants, broadening of the repertoire o/ motor skills mast 
await physical and neurological maturational developoent 



(B^ussen et al. , 



19691 Wild, 1938). 



Variety of Basis Skills is Important 



This periojd of early childhood may be viewed as a tine 
for building many different fundamehtal motor skills which, 
if adequately perfected, may be ua^ as a base for developing 
more complex motor skills in the future {Bloom, 196^1 Geoell 
* Lord, I9?7i Jersild," 1932| Uwther, t968| Singer, 1973i 
Staats, 1968) i By the end of this period the average child 
has acquired a variety of basic motor skills at some level 
of proficiency. The work of Bayiey {I935)t Deach (1951), 
Gutterldge (1939). Halverson and Robertson (1966), Life (197l)» 
McGraw' (1935), Mead (1958), and Wild (1938) Indicated that 
the average child can run, jump, hop, gallop, skip, \throw» 
catch, kick, bounce a ball, strike, and if given the 
opportunity he can also learn to swim ajnd roller skate. 
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• The acquisition of a variety of basic aotor sklUr- 
provld»« adv«inta^;es to tne child which extend beyond the 
satisfaction produced by that acquisition. It perwitr the 
child to becotee aore and more • Independent, It providee hitp 
with a weana by whi^h he can interact with other chlldreo, 
and it is likely to be a positive Influence on the 
davelopBtent of his aelf-concept. As Havlghurst U953) 
stated, "To im Increasing extent, a child's conception of 
hinself is tltd up with th« skills h« has. It is as though 
his ^ .ceptanc» of himself coses in part from his ability to 
naster different forces of the world outside himself,", 
CapitaXitlng on the Child's Intereots 

Early childhood Is a period when the child likes to 
pXay, experiment, and explore,- He should hi>.ve the oppor- 
tunity to do because It Is through these means that h*» 
comes to develop oany Rotor, lntell«»ctural, Focial, and 
emotional abilities. Let the child play, experiment, and 
Explore, and within reason let him set hlR own pace, Avolri 
structuring situations *that will create fear or anxiety In 
him. When children are involved in r.mes, allow them to 
make up their own rules and reflations. For the most part 
then, the motor leamlnf. of skills should be left to p^ay, 
experimentation, and exploration. Such motor leamimr 
sassions should place more emphanls on the objofit of tht» 



mov«^n^nt or or proftl^T Holvini?, rathi*r than th#* •ni^chanicr* 
of the move«tnts theasselvefi. Mo*»ev#»r, If the rurr^'^re of th#» 
nesslion in to master particular motor skill. It should be 
obvious that mom emphasis ssust be placed on the aovemente 
themaelvaa^ ^ 

. Toya^ar^ Imporlftnt to the ehjid*8 play and hifi ^ 
davelopKenr during early dhildhpod^ Eispenshade and Eckert 
(19^7) sayt "Toys are, at on^ ar^.d th^ same timet the 
instruments of play and the too In by which children develop 
thtlr ^ros9 and fine -aotor abilities^"* Exaisf^les of some 
favorite toya of children inclutfe blocks, balls, push and 
puli type devices, wagons, kiddie cars, a tricycle, a pair 

of roller skates and a bicycle* Kawln (19>**) recoatsends 

< 

that the child have at least 5 types of toys and these 
Include* (I) toy?? for developing: strength and a variety of 
motor skiUsf L^) toyn for drai»at)?atlon and imitatloni 
(3) creative constructive toysi {U} toyc for "^levelopin^ 
artifttic abllitiesi and (5) toynj providlnj)^, opportunity fnr 

\ 

intelli^rtual development* In adfiuion, toyr. should be 
safe^ sturdyt and nhould be able to be wajilpulated by th#^ 
cMld, thfit is, they should not be ^notor driven* 
Dirferencen in yptor Re,adinenft 

During? thi*^ period boyn an'! nrlr arr about \n 
their n^otor deveiop^n^ntt"^ Mo**evi»rt ""r^r both n^^xe^ there irc 

'{ 



wked individual differences ir^-eadineso" for motor skjillff 
(Lol:khart, to->3}. aU children are not ready for the sar.e 
motor skill at the sanse a|!.e. Consequently. $he leamim: 
'of motor 3k Ills and the expectancies concerning motor 
performance ^should be individualired in relation to the 
child's nnaturational level. Opportunity should be irrovided 
for the Child to experience a reasonable decree of success 
in his motor perfortcance. An environment in which the child 
experi*»nces repeated failure in rjotor activities is likelv 
to detrimental to his development. Unfortunately , 
research provides us with no exact rul?s which can be used, 
to help the practitioner in decidinr when a child is ready 
for a specific rsotor skill. The perceptive, exreriencad 
practitioner 9ays he can tell wh^n the time is richt because 
the child has his oVn waj's of letting hia know. This 
certainly isn't -nuch to ^o on for determining when motor 
lea^^inr co.T.es »-asy and for providing the environment and 
material? for nsotor ieaminfr. To pursue this task on the 
basi -f th^., information available is a bit frightening, 
but nonetheless, the practitioner is oblif^ated to do so. 

Late Childhoodt Ages (-12 

# 

The late childhood period is ideal for leamin^^ motor 
skills. The physical and neuroloi^ical mechanisms are 
becctaifii;, developed to the dei^ree that the child czn refine 



and build, on the basic motor skills that were acquired 

during infancy and early childhood. .The first part of this 

period finds the child having some difficulty in mastering 

fine manipulative skills, but by the end of this 'period 

his motor behavior is^rather well integrated. / 

Differences in Motor Readiness 
^ ^- 

Maturational influences and individual differences^ in 
fl^tdr readiness for both sexes aure still present in late 
childhood'. Instruction should be individualited as much as 
•possible and the child should hot be introduced to certain 
motojr skills before he is capable of acqt^iring them. 
Lockhart (1973) also s'tressed individualized instruction 
cmd stated, -Emphasis should "be put on the child's own 
pi ogress, not on comparing his achievements with those of 
others. So great are individual differences that even by 
the fourth grade there may be a gulf between youngsters as 
wide as a six year span. Approaches and expectencies for 
motor learning must differ from individual to individual.-. 
Scott, (1968) says, "Most children are not able to perform 
activities requiring good coordinations of the whole body much 
before the ages of ? or 8, and introducing ^hem too early 
to. such activities only resulta in unskilled performance^^and _.. 
failure.-* Singer (1973) points out that many motor skills 
can be changed and modified' to meet the child's motor 
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readiness level. He also emphasired that practice and special 
.training produce desired results only when the child is 
maturationally ready. As with early childhood, there is 
agreement among the experts ihat instruction should be 
individualized, but there seeVis to be little scientific 
basis for determining when a child is ready for a certain 
motor skill. Nevertheless, the practitioners is still 
obligated to wrestle with this problem and provide the 
answer. 

y Sex Differences and >!otor Learning ^ 

3^0 tor performance on the basic skills (e.g. running, 
throwing^ cajfching, jumping, balancing, striking) are 
gradually improved upon with age for both sexes (Sells, 
1951 )• In addition, complex motor skills are built on 
already learned organization, that is» on existing basic 
skills. These complex motor skills usually include game, 
dance, and sport skills. 

Boys have been found to perform better in those gross 
motor skills which demand strength and large body movements, 
whereas, girls usually perform bef^er in fine motor skills 
which require a high degree of coordination and precision 

LEs^enshade & Eckert, 19671 Keough, 1 965 1 -Jenkins, „ 19-3QJ 



Singer, 1973l Yarmolenki, 1933). After reviewing the 
literature on this topic, Broverman et al'. (I968) concluded 
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••.•.evidence exists that females exceed maler« In tank?? that ^ 
require rapidt skillful, repetition, articulation,^ or 
coordination of -lightweight," overleamed responses 
(perceptual responses, small muscle movements, simple 
perceptual coordinations) •••• It has also been found that 
boys continue to improve in the basic skills whereas girls 
usuallj^ do\not, and the difference between their motor 
performances, whiph ir slight in early childhooif increases 
with age (Espenshade, I96O1 Latchaw, 195^) • 

However, the difference in motor perfopmance at a 
given age an* the difference in improvement • ijfr 'motor perfor- 
mance with age does nc^t necessarily mean that sex is a 
factor in the potentialities for skill learning. It is 
likely, that these motor performance differences as a 
function of sex are largely due to sociocultural pressure 
to have boys engage in certain activities and girlsx^n others • 
For example, the leveling off of improvement typically found 
in ^irls at later ages may be largel^jj^e result of pressure 
to become involved in activities other than the basic motor 
skills because they may not be considered "iady like". 
Therefore, if given the opportunity, it seeins reasonable to 

-exp^t--that- gi r1 could learn mptor skills'' about a? equally 

as boys. 

Other Kotor Leaminr ; Considerations / 

Exposure to a variety of skill opportunities is important 
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for developing a wide range of motor skills and for 

developing physical abilities such as strength t endurance » 

flexibilityf balance* agility^ speed* and coordination* 

The skill opportunities s^hould aleo be designed to contribute 

to the child's self •esteem, body image, pe^r acceptance, aftd 

social behavior. During the early years of this period 

children are interested in swimming, rhythmic and dramatic 

experiences, movement exploration, simple movement* activities 

and games of low organization. In the later years children 

are interested i|[i more cdmplex motor skills and instruction 

can be started in skills such ast golf, tennis, baseball, 

gymnastics, basketbsill,^ and soccer • Children are capable 

of specializing at this level, but it would seem best to 

have them experience a variety of skills and allow true 

specialization to come later • 

During this period children are interested in free 

play and it is important for their motor development, but 

free play should be coupled with systematic instruction in 

motor skills^ Although there "^as been some research 

(McDonald' , 196? i Miller, 1957) on instruction in children's 

motor -learning, little is known about the age at which 

iTTBirruction becomes most m e aningful. Singer (1973) 

proposes that it depends on the nature of the skill, the 

maturational readiness of the child, and the type of 

* « 

instructional procedure employed. 
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In order to lerm a specific motor skill the goal must 
be clearly understood by the child. Further, he must be 
motivated to achieve the goal* Once the skill is demonstrated 
the child will form an ••image for action** or an ••idiea- for 
what movements will have to be made as well as how to make 
them. The child should not be expected to reproduce the 
movements in the same form in which they were demonstrated. 
There are many movement variations which are acceptable 
approximations of the so called -correct way- for executing 
a skill (Ragsdale, 1950). 

Ideally the skill can be practiced as a whole, ^>ut if 
the child cannot achiev^ success, the skill must be broken 
down into subskills and practiced as such. Cncm the subskills 
are mastered, they must then be practiced together as a 
whole. During the initial stages of learning the skill, 
when the child is likely to fatigue quickly, practice should 
be distributed. In other words, the skill should be 
practiced frequently, but not for too long a durati^on.. 
In the later stages of learning, when the motivation which 
comes from success increases, practice periods can be 
lengthened. 

Practice g^lnnp ir n.^t enough, the child m ust be hel ped 

to understand how his movements can be improved. He should 
receive knowledge of results about his performance but he 



should not receive too mnci information. Don*t analyze 
excessively (turinf, the early staf^es of leaminf^. In order 
to keep, the child motivated he should experience a . 
reasonable amount of success in the "slcill. The motor 
behavior reflecting the success should be reinforced to 
promote learning. Remember, the' learning of aiqtor skills 
should be a pleasurable and satisfying experience, « and not 
an experience in failure and frustration, • 

r 

Concluding Remarks 

♦ 

Based on the literature reviewed, this paper attempted 
to present some highlights of what research tells the 
practitioner about the motor learning of children. This 
was a difficult task because of the lack of research "on 
many aspects of children** s motor learning. For example, 
there are relatively few studies which deal with various 
learning phenomena such as motivation, reinforcement, 
knowledge of results^ transfer, practice, and retention 
and forgetting in relation to children's acquisition of ^ 
motor skills. Another aspect that has received limited 
attention is the influence that the learning of motor skills 
has on the child's social, \ intellectual, and emotional 
development. One more aSpect that has not been investigated 
extensively is related to. the specifics of early motor 
experiences are important for the c! " d's development. 



the available research does not tell us about the kind of 
experiences, the amount of exposure to each experience, «and 
when each experience should be introduced for learning 
to be most effectJve, Much work is still needed because 
as of yet research has not provided the practitioner with 
the scientific bases for knowing how to develop to the 
maximum all the motor learning potentials of the child. 



/ 
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